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cornplex Hilbert space $\mathcal{H}$ hyponormal $T$ Putnam
$||T^{*}T- \tau\tau*||\leq\frac{1}{\pi}m_{2}(\sigma(T))$
( $m_{2}$ planar Lebesgue measure ) .
1. $p$-hyponornlal .
$T$ : phyponormal if $(T^{*}T)^{p}\geq(TT^{*})^{p}$ .
$p= \frac{\rceil \mathrm{A}}{2}$ $T$ semi-hyponormal .
.
$||( \tau*\tau)^{p}-(T\tau*)^{p}||\leq\frac{p}{\pi}\int\int_{\sigma(T)}r^{2}-1dprd\theta$
$P\geq$ A D. Xia [10] .
$0<p< \frac{1}{2}$ M. Ch\={o} and M. Itoh [1] .
2. . .
$T$ :hyponormal $K$ $TK=KT$
.
$||T^{*}K-K\tau^{*}||\leq 2\cdot(\wedge m_{2}(\sigma(\overline{\pi}T)))^{-}\overline{2}||K||$
3. $n$-tuple . $\mathrm{T}=(T_{1_{2}}\ldots$ , T
$||\mathrm{T},$
$\mathrm{T}^{*}$ $||\leq\alpha\cdot meoS(\sigma(\mathrm{T}))$
\vee \searrow $\alpha$ $\sigma(\mathrm{T})$ $\mathrm{T}$ Taylor spectrum .
$,\mathrm{D}$ . Xia [9] $n$-tuple $\mathrm{T}=(U_{1}A, \ldots, U_{n}A),$ $A\geq 0$ , $(U_{1}, \ldots, U_{n})$
, .
$n=2$ .
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$\mathrm{U}=(U_{1}, U_{2})$ . $\mathrm{Q}_{j}(j=1,2)$
$\mathrm{Q}_{j}T=\tau-U_{jj}TU^{*}$ $(T\in B(\mathcal{H}))$ .
$A\in B(\mathcal{H})$ and $A\geq 0$ . $(\mathrm{U}, A)$ semi-hyponormal
Ql , $\mathrm{Q}_{2}A$ and $\mathrm{Q}_{1}\mathrm{Q}_{2}A\geq 0$ .
$(\mathrm{U}, A)$ semi-hyponormal $U_{j}A$ semi-hyponormal
.
$S_{j}^{\pm}(T)=s- \lim_{\pm narrow\infty}(Uj-n_{T}U_{j}^{n})$
$\emptyset\grave{\grave{:}}\mathcal{T}^{-}\neq\not\in \mathrm{E}\text{ }S^{\pm}$. $(T)\ovalbox{\tt\small REJECT} 2$:the polar symbols of $Tk\Re l\mathrm{h}\backslash \backslash h\text{ }$ . $U_{j}Aj\mathfrak{h}\grave{\grave{)}}$ semi-hyponormal $\mathrm{t}\mathrm{O}$
$\not\geq:\text{ }\ovalbox{\tt\small REJECT}\mathrm{h}S_{j}\pm(A)\ovalbox{\tt\small REJECT}\mathrm{h}\#\neq-\tau\pm \text{ _{ }}$. $0\leq k\leq 1l^{}\mathrm{c}\mathrm{X}^{\backslash }" \mathrm{J}\text{ }- \mathrm{c}$ ,
$(kS_{j}^{+}+(1-k)s_{j}-)\tau=kS_{j}^{+}(T)+(1-k)s_{j}-(\tau)$ .
$\mathrm{k}=(k_{1}, k_{2})\in[0,1]^{2}$ $(\mathrm{U}, A)$ :semi-hyponormal the generalized polar
symbols $A_{\mathrm{k}}$ of $A$
$A_{\mathrm{k}}= \prod_{=j1}^{2}(kjS_{j}^{+}+(1-kj)s_{j}^{-)A}$.
$(\mathrm{U}, \text{ _{}\mathrm{k}})$ 3-tuple . $(\mathrm{U}, A)$ spectrum
.
$\sigma(\mathrm{U}, A)=\cup \mathrm{k}\in[0,1]^{2}\sigma ja(\mathrm{U}, A_{\mathrm{k}})$
.
$\sigma_{ja}(\mathrm{U}, A_{\mathrm{k}})$ $(\mathrm{U}, \text{ _{}\mathrm{k}})$ joint approximate point spectrum . $(z_{1} , z_{2} , z_{3})\in$
$\sigma_{ja}(\mathrm{U}, A_{\mathrm{k}})$ if and only if there exists a sequence $\{x_{n}\}$ of unit vectors such that
$(U_{1}-\mathcal{Z}_{1})X_{n}arrow 0,$ $(U_{2}-z_{2})xnarrow 0$ and $(A_{\mathrm{k}}-z_{3})_{X}narrow 0$ .
, $m_{j}$ normalized Haar measure in $\mathrm{T}=\{z\in \mathrm{C} : |z|=1\}$ ,
$dm_{j}= \frac{1}{2\pi}d\theta_{j}$ $(e^{i\theta_{j}}\in \mathrm{T})$
, $m=m_{1^{\cross}}m2\cross dr$ . $\mathrm{D}$ . Xia .
Theorem 1 (Th. 5 of [9]). Let $(\mathrm{U}, A)$ be semi-hypono$7mal$. Then
$||\mathrm{Q}_{1}\mathrm{Q}_{2}A||\leq m(\sigma(\mathrm{U}, A))$ .
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p–hyponormal tuples .
$A\in B(\mathcal{H})$ and $A\geqq 0$ . $(\mathrm{U}, A)$ p–hyponormal
$\mathrm{Q}_{1}A^{2_{\mathrm{P}}},$ $\mathrm{Q}_{2}A2p$ and $\mathrm{Q}_{1}\mathrm{Q}_{2}A^{2p}\geq 0$ .
$(\mathrm{U}, A)$ : $P$-hyponormal $0\leq k\leq 1$
$\{kS_{j}^{+}+(1-k)s_{j}-\}A=\{kS_{j}^{+}(A2p)+(1-k)s_{j}^{-}(A2p)\}^{\frac{1}{2p}}$
, $\mathrm{k}=(k_{1}, k_{2})\in[0,1]^{2}$ , the generalized polar symbols $\text{ _{}(\mathrm{k})}$ of $A$
.
$A_{(\mathrm{k})}= \prod_{=j1}^{2}\{k_{j}s_{j}+(+1-kj)S_{j}-\}A$ .




Theorem 2 Let ( $\mathrm{U}$ , ) be p–hyponormal Then
$|| \mathrm{Q}_{1}\mathrm{Q}_{2}A^{2}p||\leq\frac{2p}{(2\pi)^{2}}\int\int_{\sigma(\mathrm{U},A)}r-p1d2\theta 1d\theta_{2}$ dr.
semi-hyponormal $T$ $T=UA$ polar , $u$
– $0\leq k\leq 1$
k $=ks_{U()}^{+}\text{ }+(1-k)s_{U}-(A)$
a
$(U, A)= \bigcup_{\leq 0\leq k1}\sigma ja$
( $U$, k)
$re^{i\theta}\in\sigma(\tau)$ $\Leftrightarrow$ $(e^{i\theta}, r)\in\sigma(U, A)$
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